Hepatitis B virus enhances tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) cytotoxicity by increasing TRAIL-R1/death receptor 4 expression.
Apoptosis by death receptors, such as Fas and tumor necrosis factor (TNF)-alpha receptor-1, play a significant role in the pathogenesis of hepatitis B virus (HBV)-infections. Although liver also expresses death receptors for TNF-related apoptosis-inducing ligand (TRAIL), information is lacking regarding the effects of HBV on apoptosis by TRAIL. Thus, the aims of this study were to examine the effects of HBV replication on TRAIL cytotoxicity. Hep G2 and Hep G2.215 cells, the latter which is stably transfected with HBV, were employed for these studies. TRAIL-mediated cell killing was concentration-dependent and greater in Hep G2.2.15 cells at all doses as compared to the parent cell line, Hep G2 cells. Cell death by apoptosis was confirmed by demonstrating caspase activation and inhibition of cell killing by a caspase inhibitor, zVAD-fmk. TRAIL-R1/DR4 protein expression was enhanced in Hep G2.2.15 cells as compared to Hep G2 cells. Lamivudine treatment reduced TRAIL-mediated apoptosis and TRAIL-R1/DR4 expression in Hep G2.2.15 cells. In Hep G2 cells transfected with the HBV-encoded X antigen (HBxAg), sensitivity to TRAIL-mediated apoptosis and TRAIL-R1/DR4 expression were both increased. TRAIL-induced apoptosis is enhanced by the level of HBV replication in human hepatocytes, in part, by HBxAg-dependent upregulation of TRAIL-R1/DR4.